The case of a young male patient with a thrombosed distal ulnar artery aneurysm and digital emboli is presented. The hypothenar hammer syndrome is reviewed, with particular attention to clinical presentation, differential diagnosis and the non-invasive and invasive diagnostic evaluation. Surgical and thrombolytic therapeutic options are reviewed with reference to the available literature.
The patient was treated with surgical resection of the aneurysm and microvascular interposition vein graft. He had complete post-operative resolution of his digit symptoms. The digit skin abrasion healed.
Discussion
Distal ulnar artery aneurysms are a known complication of hand trauma. The so-called 'hypothenar hammer syndrome' was first documented in 1934 by von Rosen. 1 The superficial palmar branch of the ulnar artery lies unprotected on the hamate bone, and is subject to trauma when the hand is used in the manner of a hammer. This syndrome is an occupational hazard for machinists, mechanics and others who tend to have recurrent trauma to the hand. Although it may follow a single acute episode, it most commonly is a result of chronic injury due to repeated trauma.
Patients may present with a spectrum of symptoms including Raynaud's phenomena, digital ischemia, coldness, cyanosis, pallor, pain, gangrene or tenderness of the hypothenar area due to compression of the ulnar nerve. The presence and severity of symptoms are usually dependent on the location of the obstruction and the nature of the collateral hand circulation.
On physical examination, patients have normal pulses. Various degrees of digital ischemia are observed as a result of thrombosis of the aneurysm, with distal embolization to the digital arteries. The fourth and fifth digital arteries are most often affected; however, this will depend on the anatomy of the superficial palmar arch. In one series of cadaver hands, the arch was documented to be complete and supplied the common digital arteries in 78% of hands. Non-invasive arterial examinations with digital photoplethysmography and pressures are useful in quantifying the degree of digital ischemia and localizing the area of obstruction. Duplex imaging can assist in identifying the precise location and etiology of digital ischemia. All of the upper extremity proximal segments must be evaluated to rule out a proximal source of obstruction or embolization, including thrombosis, aneurysm, thoracic outlet syndrome, atherosclerosis or fibromuscular disease.
Conventional angiography is necessary to evaluate the aortic arch and the central innominate/subclavian arteries. Hand magnification views are necessary to delineate the nature of the palmar arch and hand circulation. Angio- graphic features include occlusion, aneurysm or irregularity of the distal ulnar artery, normal proximal arteries and occlusion of the digital arteries.
It is felt that large vessel disease accounts for half of the cases of digital or hand ischemia. 3 The other half of patients have small vessel disease or vasospasm. The differential diagnosis of small vessel arterial disease is broad and includes a number of small vessel vasculitides, connective tissue diseases, Buerger's disease, dysproteinemia, cryogloVascular Medicine 1999; 4: 143-145 bulinemia, myeloproliferative disorders, malignancy and frostbite.
There are a few small series documented in the literature, and the treatment of distal ulnar artery aneurysms remains somewhat controversial. In cases complicated by distal emboli, there are case reports describing regional thrombolysis using streptokinase as adjunctive preoperative therapy. 4, 5 Surgical options include ligation and excision alone or excision with revascularization via end-to-end anasto- mosis or interposition vein graft. A series of seven distal ulnar aneurysms treated successfully with excision and repair using interposition vein graft was reported. 3 Six of the patients had digital ischemia. Five had partially thrombosed aneurysms. Of the six patients with ischemia, one patient had single digital artery occlusion while the remaining five had multiple digital artery occlusions. All patients improved symptomatically and none had tissue loss. All grafts remained patent at a mean follow-up of 24 months. Another series of 17 cases has been reported. 6 Seven of the patients had patent ulnar aneurysms with digital embolic events. Only four of the seven patients had surgical resection with end-to-end reconstruction. These were patients who had favorable superficial palmar arch anatomy for surgery. All four patients improved. One of these patients had traumatic occlusion of the reconstructive procedure. Three
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Conclusion
In summary, the natural history of ulnar artery aneurysms is not well established due to the small number of cases reported. With respect to treatment, thrombolysis is sometimes advocated as adjunctive therapy in cases where digital embolization has occurred, and may provide prompt restoration of digital artery patency and prevent organization of thrombus. In asymptomatic patients with patent aneurysms, routine surgical resection of the aneurysm is sometimes advocated to prevent thrombosis and digital emboli. In symptomatic patients with patent or thrombosed aneurysms, surgical excision is recommended to help restore digital perfusion, prevent digital emboli, or to relieve pain due to ulnar nerve compression. The need for revascularization after resection of the aneurysm is controversial. Selective revascularization is sometimes advocated based on certain indications. These include the lack of adequate hand perfusion, the location of the aneurysm, the presence of favorable superficial palmar arch anatomy for reconstruction and the status of collateral hand circulation. This can be asessed by Allen's test and by non-invasive digital photoplethysmographic waveforms. 7 The prognosis tends to be favorable. Only one patient in the literature has been reported to have required finger amputation. 8 
